Abstract. This work determine the entire family of positive integer solutions of the diophantine equation. The solution is described in terms of positive parameters depending on n even or odd. We find the solution of a diophantine system of equations by using the solution of the diophantine equation. We generalized all the results of the paper [5] .
Introduction and Preliminaries
All the solutions of a diophantine equation of the form ax − by = c, has been found. But the theory on this equation in the literature can not apply on a diophantine equation of the form (1.1)
x 1 x 2 x 3 · · · x m−1 = z n .
• An integer b is called divisible by an other integer a = 0, if there exist some integer c such that b = ac. Symbolically, a | b.
• Let a and b be given integer, with at least one of them different from zero.
A The first theorem, well-known and widely used in number theory, is known as Euclids and for a proof see reference [1] or reference [2] . Theorem 1.1. Assume that α, β, γ are positive integer such that gcd(α, β) = 1, and
The following theorem can be proved by using the fundamental theorem of arithmetic. It can also be proved without the use of the fundamental theorem (for example [1] ). Theorem 1.2. Consider that α, β and n to be positive integers. If α n | β n , then α | β
In reference [1] , the reader can find a proof of theorem 1.3 that makes use of theorem 1.1 and 1.2 ; but not the factorization theorem of a positive integer into prime powers. 
where, gcd(α Then all positive integer solutions can be described by 2-parametric formulas;
Main Result
Theorem 2.1. The diophantine equation in m-variables
is equivalent to the m + 3-variable system of equations
Proof. Consider the equation 1.1 and let
then from equation 1.1 and 2.3 we obtain,
Assume that w = gcd(z, θ), then
and from equation 2.11 and 2.4 we further have, 
ii: If n is even, then
Proof. Since gcd(r 1 , r 0 ) = 1, so using theorem 1.1, we have r Thus
where gcd(r 2 , r 1 r 3 ) = 1 using theorem1.1, we get r 2 2 | D 1 n−6 . Continued in this way and let
Since gcd(r 2i , r 1 r 3 . . . r 2i+1 ) = 1 and using theorem 1.1, we have r 2i 2 | D i n−2i−4 where i = 0, 1, 2, . . . , for all j = 1, 2, . . . , m − 3 Proof. Since n ≥ 2, then by theorem 2.1, the given equation is equivalent to the diophantine system, v = a 0 , X m−1 X m−2 x 1 x 2 x 3 ....x m−3 = Z n 0 a 0 and w n−2 = vd 2 . Thus by theorem 2.2 and remark 2.3 let P 1 = gcd(x 1 , Z 0 ), then x 1 = P 1 .X 1 and
and by theorem 1.3 X 1 = α 1 γ n−1 1 and a 1 = β 1 η n−1 1 such that α 1 β 1 = a 0 and γ 1 η 1 = P 1 where gcd(α 1 , β 1 ) = 1 = gcd(γ 1 , η 1 ). We have X m−1 X m−2 x 2 x 3 ....x m−3 = Z n 0 a 1 , continued in this way and let with gcd(α m−2 , β m−2 ) = 1 = gcd(s 1 , s 1 ). Now by using theorem 1.3 and technique in proof of theorem 2.2, we have for all j = 1, 2, 3, . . . , m − 2
Put in equation2.2 and 2.4 we get required result.
Remark 2.5. The solution is described in terms of positive parameters depending on n even or odd.
Let p 1 , p 2 , . . . , p s and r be positive integers and suppose that t = p 1 +p 2 +· · ·+p s −r Theorem 2.6. Consider the t-variables diophantine system of s equations, x 11 x 12 x 13 ....
. . .
. . . Proof.
• Write solution of each equation by using theorem 2.4 • Select one variable from r-repeated variables and find the unique d in solution by using technique theorem 2.4 • Replace those values of parameters appear in selected repeated, in other variable.
• Do the same activity with other repeated variable.
• If all repeated variables have unique solution then substituting the values of parameter that exist in that variables in other variable.
To explain above theorem, here is two illustration below Example 2.7. Consider the 6-variables Diophantine system, x 1 x 2 x 3 = z 3 1 and
. Then all the positive solutions of this system equations can be describe by 11 parametric formulas
Step 1: We apply theorem 2.4 to get the following solution for equation 1 of the system 
